Novel algorithms of identifying types of partial discharges using electrical and non-contact methods / Mohammad Shukri Hapeez by Hapeez, Mohammad Shukri
UNIVERSITI TEKNOLOGI MARA
NOVEL ALGORITHMS OF 
IDENTIFYING TYPES OF PARTIAL 
DISCHARGES USING ELECTRICAL 
AND NON-CONTACT METHODS
MOHAMMAD SHUKRI HAPEEZ
PhD
January 2015
UNIVERSITI TEKNOLOGI MARA
NOVEL ALGORITHMS OF 
IDENTIFYING TYPES OF PARTIAL 
DISCHARGES USING ELECTRICAL 
AND NON-CONTACT METHODS
MOHAMMAD SHUKRI BIN HAPEEZ
Thesis submitted in fulfilment 
of the requirement for the degree of 
Doctor of Philosophy
Faculty of Electrical Engineering
January 2015
CONFIRMATION BY PANEL OF EXAMINERS
I certify that a Panel of Examiners has met on 10th October 2014 to conduct the final 
examination of Mohammad Shukri Bin Hapeez on his Doctor of Philosophy thesis 
entitled “Novel Algorithms of Identifying Types of Partial Discharges Using 
Electrical and Non-Contact Methods” in accordance with Universiti Teknologi 
MARA Act 1976 (Akta 173). The Panel of Examiners recommends that the student be 
awarded the relevant degree. The Panel of Examiners was as follows:
Muhammad Murtadha Othman, PhD
Associate Professor
Faculty of Electrical Engineering
University Teknologi MARA
(Chairman)
Datin Ir. Shah Rizam Mohd Shah Baki, PhD 
Professor
Faculty of Electrical Engineering 
University Teknologi MARA 
(Internal Examiner)
Zolkafle Buntat, PhD 
Associate Professor 
Faculty of Electrical Engineering 
University of Technology Malaysia 
(External Examiner)
Wah Hoon Siew, PhD 
Professor (Reader)
Faculty of Engineering 
Strathclyde University 
(International Examiner)
SITI HALIJJAH SHARIFF, PhD
Associate Professor 
Dean
Institute of Graduates Studies 
Universiti Teknologi MARA 
Date : 22nd January 2015
AUTHOR’S DECLARATION
I declare that the work in this thesis was carried out in accordance with the regulations 
of Universiti Teknologi MARA. It is original and is the result of my own work, unless 
otherwise indicated or acknowledged as referenced work. This thesis has not been 
submitted to any other academic institution or non-academic institution for any other 
degree or qualification.
I, hereby, acknowledge that I have been supplied with the Academic Rules and 
Regulations for Post Graduate, Universiti Teknologi MARA, regulating the conduct of 
my study and research.
Name Of Student 
Student Id No. 
Programme 
Faculty 
Thesis Title
Mohammad Shukri Bin Hapeez 
2011438602
PhD in Electrical Engineering (EE990)
Faculty of Electrical Engineering
Novel Algorithms of Identifying Types of Partial
Discharges Using Electrical and Non-Contact Methods
Signature of Student : ....................
Date : January 2015
ABSTRACT
Identifying types of Partial Discharge (PD) is very crucial in order to prepare and 
provide solutions before complete breakdown occurs. Before PD can be identified, 
detection of the PD is initially required and it can be made by ultrasonic and electrical 
methods. By using ultrasonic methods, the obtained PD data is conventionally 
identified using Neural Network (NN) models where it has several disadvantages. It 
can be said that NN suffer from several drawbacks such as black-box behaviour, 
inconsistencies in producing results, initialization issues and complex parameter setup. 
Similarly, electrical method, where PD is identified using PD circuit detectors, sensors 
and amplification circuits also presents drawbacks such as inconvenient system 
configuration as well as complex set up. Two novel algorithms are presented in this 
wok namely ‘Simple Partial Discharge Identifier (SPDI) and Fundamental'Partial 
Discharge Identifier (FPDI) were developed to overcome the PD identification 
shortcoming. Experimental work was conducted to obtain PD data on both ultrasonic 
and electrical methods. The validated PD data acquired from ultrasonic method was 
used to test SPDI and compared with several models of NN. The obtained results on 
both SPDI and NN models were compared for consistency and lower in error. The PD 
data acquired from electrical method was used to test the FPDI. The comparison was 
made based on the less hardware used for detection while sustain the identification 
accuracy. FPDI uses simple probe and oscilloscope for detection while the 
competitors are using the PD circuit detector. Both algorithms of SPDI and FPDI 
demonstrate remarkable results against its competitor. The SPDI successfully 
produced 86.7% overall in average in detecting the PD type better than NN models. 
The FPDI successfully produced 99% overall in average in detecting the PD types 
without using any additional PD circuit or detector. The proposed novel algorithms 
have been proven to be reliable and trustworthy in identifying PD type better 
compared to other techniques.
